This report describes the light microscopic and ultrastructural changes in a 3-month-old dog with naturally acquired intestinal spirochetosis and giardiasis. It was concluded that the pathogenetic characteristics of weakly p-hemolytic spirochetes associated with colitis in this pup were similar to those associated with human and porcine spirochetal diarrhea.
Weakly P-hemolytic intestinal spirochetes (WBHIS) have been associated with colonization of the colonic mucosa in human beings, nonhuman primates, dogs, swine, and opos-~ums.~-lO The condition has been referred to as either intestinal spirochetosis or spirochetal diarrhea. Because spirochetes have been seen by scanning electron microscopy in close association with the colonic mucosa of dogs with normal stools9 and in the feces of healthy dogs, their pathogenetic significance remains unclear.
A 3-month-old, specific-pathogen-free male Beagle pup from a research colony was euthanatized by intravenous injection of barbiturates and presented for diagnostic evaluation approximately 4 hours after death. The pup had a history of unthriftiness and sporadic bouts of diarrhea of greasy consistency. At necropsy, the animal was in poor body condition with marked dehydration. Abdominal distention attributable to marked thinning of the muscle wall from wasting was present. Other significant gross changes consisted of abundant pasty green contents in the small and large intestines without excessive gas formation. The walls of the small and large intestines were normal on gross examination. Blocks of heart, lungs, liver, spleen, small and large intestines, and kidneys were fixed in 10% neutral buffered formalin, processed routinely, embedded in paraffin, cut at 5 pm, and stained with hematoxylin and eosin. Additional sections of colon were stained with Warthin-Stany stain. Selected pieces of formalin-fixed colon were immersed in 3% glutaraldehyde in 0.1 M sodium phosphate buffer (pH 7.2) and processed for transmission electron microscopy.
Significant histologic changes were limited to the small and large intestines. Sections of large intestine revealed clusters of argyrophilic spirochetes focally attached along areas of mucosal erosion, mainly at the junction between adjacent crypt units ( Fig. 1 ). Similar argyrophilic spirochetes were mixed with mucus and cellular debris in the crypt lumens. Mild multifocal infiltrates of plasma cells with some lymphocytes and macrophages were present in the lamina propria. Ultrastructural examination of colon revealed multifocal colonization by large numbers of spirochetes with five to seven penplasmic flagella intimately attached by one of their ends to the apical membrane of enterocytes with resultant effacement of microvilli ( Fig. 2 ). Similar multifocal colonization by spirochetes was present along the stromal connective tissue of the lamina propria in areas of superficial mucosal erosions ( Fig. 3) . Profiles of spirochetes also were detected within the cytoplasm of enterocytes, between enterocytes, and in the subepithelial connective tissue of the lamina propria ( Figs. 2 , 3 ). Large numbers of protozoa resembling Giardia spp. were present in the lumen of the small and large intestines.
Routine bacteriologic culture of lung, liver, intestines, and intestinal contents yielded Bordetella bronchiseptica from the lung. Spirochetes were seen by dark-field examination of surface growth from weakly P-hemolytic areas of selective agar media inoculated with intestinal specimens. Parasitologic examination of intestinal contents yielded moderate numbers of Giardia spp. cysts.
Isolation of WBHIS from intestines of a young pup with diarrhea together with demonstration of spirochetal attachment and invasion of the colonic mucosa are consistent with previous reports of intestinal spirochetosis in human beings, nonhuman primates, and ~w i n e .~J Unlike in this pup, the colons of human beings and nonhuman primates with intestinal spirochetosis often have flagellated bacteria attached side by side with ~pirochetes.~ Attachment of spirochetes by one of their ends to the brush border of enterocytes was accompanied by effacement of adjacent microvilli. This lesion is similar to intestinal changes described with attaching and effacing Escherichia coli6 and gastric lesions associated with Helicobacter pylori infection' in humans and animals. Attachment of spirochetes to the connective tissue of the Key words: Bovine species; neurofibrosarcoma.
Metastatic Multicentric Neurofibrosarcoma of the Lumbosacral Plexus in a Cow
Peripheral nerve sheath tumors are uncommon in cattle. However, they occur more frequently in the bovine species than in other domestic animals. Peripheral nerve sheath tumors can be subdivided into either the neurofibroma (neurofibrosarcoma) or schwannoma (malignant schwannoma) categories based on gross and microscopic morphology. Characteristically, bovine neurofibromas involve multiple sites of thoracic peripheral nerves and, with rare exception, are classified as benign.z.4,9 This report describes a multicentric neurofibrosarcoma of the lumbosacral plexus in a cow with extensive invasion of adjacent structures and pulmonary metastases.
A 727-kg, 9-year-old, Charolais female was admitted to the Auburn University large animal clinic because she was found recumbent and unable to rise. Clinical examination revealed crepitation of the left hip, a meniscal click in the left stifle, possible subluxation of the left sacroiliac joint, and only periodic pulsatile voiding ofurine. The animal was given a poor prognosis, euthanatized, and necropsied.
A firm, pale tan mass obliterated the architecture of the left lumbosacral plexus, extended through the left intervertebral foramen and between the dorsal arches of the fifth and sixth lumbar vertebrae into the spinal canal (Fig. l) , and invaded the adjacent longissimus lumborum muscle. The mass in the spinal canal was approximately 5 cm in diameter, epidural, and compressed the spinal cord. A similar, closely associated (possibly contiguous) mass in the adjacent longissimus lumborum muscle extended into and separated the left sacroiliac joint. Similar lesions included a 5-cm-diameter mass medial to the left coxofemoral joint which invaded the internal obturator musculature, a 12-cm-diameter mass in the transversus abdominis muscle of the left caudoventral abdomen which compressed the left inguinal ring, a 2.5-cmdiameter mass in the left peroneal nerve, and numerous masses ranging from 1 to 6 cm in diameter in skeletal muscles of the pelvis and rear legs. The lungs contained similar disseminated 0.5to 1.5-cm-diameter masses.
Tissue samples were fixed in 10% neutral buffered formalin, embedded in paraffin, sectioned at 4 to 5 pm, and stained with hematoxylin and eosin. The avidin-biotin complex (ABC) immunoperoxidase method was used to stain selected deparaffinized sections with antibodies to S-100 protein (Dako, Carpinteria, CA, dilution 1/7,200) and neuronspecific enolase (NSE) (Dako, dilution 1/ 1,200) following standard techniques utilizing appropriate positive and negative controls.* The staining was performed using a Ventana 320 automated immunostainer. Tissue fragments from selected areas were fixed in 3% glutaraldehyde in Millonig's buffer (pH 7.3), post-fixed in 1% osmium tetroxide, dehydrated in graded alcohols, and embedded in Spurr resin. Ultrathin sections were stained with uranyl acetate and lead citrate and examined with a Philips 30 1 electron microscope.
Histologically, samples from the lumbosacral lesion and all other masses were similar. Masses consisted of interweaving bundles of loosely cohesive, elongated cells separated by a variable amount of collagenous matrix. Neoplastic
